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Project Statement
This project addressed Peace Corps Malawi's need to redevelop and implement environmental education workshops using a community-based approach, monitored project outcomes from these workshops, and provided an evaluation of strengths and areas for improvement of the environmental education workshop program.
Background Country History
Malawi is a small landlocked country in Southern Africa that is 90 km wide, 250 km long and has a total area of 118,480 km² (FAO, 2016) . The topography is very diverse across the country with highlands, valley plains, a large plateau area, and an escarpment. Malawi's climate is tropical continental, with two distinct seasons: the dry season from May to October, and the rainy season from November to April, with a mean annual rainfall of 1,180 mm (FAO, 2016) .
Malawi is one of the world's least developed countries, with a largely agriculturalbased economy, high population growth, and an economy dependent on international donors. The country is heavily dependent on rain-fed agriculture with 80% of the economically active population working in the agriculture sector and a very large proportion of Malawi's population operating small-scale farms to meet family food consumption needs (CIA, 2017 ). An El Niño-driven drought in 2015 and 2016 led to widespread food insecurity and slowed economic growth (CIA, 2017) . The growing population of Malawi increases a higher need for food production and puts further pressure on the country's natural resources. The population growth rate is an estimated 3.30% and is ranked the fifth highest in the world with 66% of Malawians under the age of 24 (CIA, 2017) . Forest resources have a recent history of overexploitation due to population growth. Between 1972 and 1992 Malawi's forest resources were reduced to half its previous size with an annual deforestation rate of 2.8%. From 1990 to 2000 the deforestation rate was reduced to 2.4 %, although this rate is still higher than the Pan-African average (FAO, 2010) . Most of the pressure on forest resources is from population growth, poverty, economic activities and conversion of land for agricultural use (Mauambeta et al., 2010) .
These complex anthropogenic causes mean that environmental projects need to take into account both broader context socioeconomic factors as well as ecological factors.
Depending on the region, the anthropogenic pressures vary along with differences in livelihoods and ecology. In some areas of Malawi, the main threat to Malawi's forests is timber harvesting to create the drying racks used in commercial fishing (Abbot & Homewood, 1999) . Other areas of the country are heavily impacted by land conversion for farming tobacco as a cash crop. Fire is often used in this process to clear forests and fields and results in a loss of carbon, soil nutrients, and biodiversity (Davies et al, 2010) . However, not all uses of forest resources in Malawi have been shown to be environmentally destructive. Abbot and Homewood showed in their case study that domestic use of firewood appeared to be persisting at sustainable levels (1999).
Identifying local knowledge and local perceptions of threats to land degradation demonstrates the complexity that behavioral changes need to address. A study done in northern Malawi found that all households interviewed were aware of the increased erosion around their village and most believed this was a result of deforestation (Davies et al, 2010) . While many also connected erosion to yearly fires set by villagers, the idea of changing fire use was seen as unrealistic in the community's eyes. Tree planting was instead seen as a preferred solution. This case shows the importance of understanding community perceptions, needs and preferences. After successfully completing training, I was posted to Ntumba Village, adjacent to Liwonde Forest Reserve, to work with local community groups and extension staff in the Forestry Department. I lived and worked within the village alongside community members.
My house was a typical village house made from mud bricks and a tin roof, with no electricity or running water. My daily life was similar to community members' and I mostly communicated in the regional language. I attended funerals, church and village ceremonies, played soccer with school children, assisted my neighbors harvesting their crops, and danced in celebration with my local villagers. This allowed me to be more integrated with the local Malawian culture and establish trust with community members and was crucial in enabling me to accomplish anything during my service.
During my two years of service, I worked with government staff and local groups to reduce non-sustainable use of community natural resources in protected areas and improve the management of these resources. I established five demonstration school gardens utilizing permaculture techniques, conducted improved cookstove trainings to teach community members about the environmental benefits of their use, and led various environmental education programs with students. In addition to these primary projects, I also implemented a health education program with primary school students about HIV/AIDS and malaria, coordinated a girls club focused on gender equality, and assisted with a short-term school feeding program. My time as a Peace Corps Volunteer gave me a wide variety of work and experiences living at the local level alongside Malawians. One challenge of integrating the best practices of EE while creating the SEED program in Malawi is that the majority of research on EE has been done in the western context with limited case studies in the developing world. Many countries in Africa have a long history of EE that is now starting to be evaluated including that of Guyana (Comber, 2016) , Tanzania Johnson-Pynn, 2007: Westfall, 2014) , Uganda (Johnson-Pynn & Johnson, 2010 ), and Kenya (McDuff, 2000 : Mwangangi, 2012 . In Malawi Glasson et al. (2006) investigated the potential to incorporate place-based education and ecological sustainability into earth science pedagogy in a two-year case study at a teacher training college. The authors found that within the traditional school structure place-based education had the potential to "promote community involvement, authentic learning, and ownership of the educational process" (Glasson et al., 2006) . As Peace Corps volunteers, we attempted to adapt the current EE techniques with our knowledge of local culture and customs while creating our programs. Objective 1:
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Revise and implement environmental education workshops adapted with a communitybased focus
The four workshops occurred across the country (Figure 1 ), and each workshop varied in the way that it was implemented. Workshops were adapted with a communitybased emphasis by incorporating Participatory Analysis for Community Action tools into workshop planning (Peace Corps, 2007) . Three main evaluation tools were used in this process: community mapping, pairwise ranking and seasonal calendars. The logistics and themes of the workshops were adapted for specific circumstances as found in the community assessment and planning phase. Details of each workshop can be found in Table   1 , along with an example of the schedule from the first workshop (Appendix B).
Lesson plans for the 2016 sessions were derived from the 2015 SEED workshop and were adapted by volunteers to better fit the needs of their community. I worked with volunteers to modify these plans and provide guidance on topics and content, including any results from their community assessment. Before the workshop volunteers and community partners planned the logistics such as location, time, food, resources and topics to be taught. These discussions were held during the months leading up to the workshop with volunteers meeting with teachers, staff members and interested participants. During these meetings, participants' interest in environmental topics was discussed, alongside logistical and budgetary concerns. Along with these meetings, Peace Corps volunteers also completed a community assessment with their participants that helped to inform workshop planning. Community assessment tools used included community mapping, seasonal calendars, and pairwise ranking.
Community mapping is a development tool that asks participants to create maps of their community. Participants are asked to include what is important to their community and often include locations of drinking water, rivers, schools, roads, agricultural fields, homes, erosion, and anything else of importance to them. The volunteer did not direct the mapping process but rather attempted to let the community show what resources and locations are valued. For SEED workshops, volunteers created these maps with students and teachers before the workshop or on the first day. These maps were then used to discuss community assets and needs and allowed the workshop to incorporate environmental resources and community issues from the students' perspective. The themes that were found relating to the communities' environmental conditions were integrated into lesson plans and workshop topics. For example, a map may include a nearby forest reserve and in the discussion the volunteer may learn that this is the main source of firewood for the community and that firewood is becoming more scarce close to the village. In the SEED workshop the volunteer could refer to this example when introducing improved cookstoves or planting trees.
Another assessment tool that was used is pairwise ranking, which identifies environmental issues communities consider as most important. This ranking was done by asking the group of participants to list out all environmental issues their community was facing. Next, those environmental issues were put in a grid and the group voted on each issue to determine which was the most important to address. In each grid space, votes were taken between the two issues associated with the row and column. After all of the issues had been voted on, the votes were counted and the one that had the highest tally was the issue considered most important to the community. This tool was used in the SEED planning process to decide each workshop's focus. An example of the results of the grid voting is shown below as a pairwise ranking. In this example, erosion was found to be the most important issue, as it received the most votes. A workshop in this community would include erosion as a central topic and try to incorporate in the lesson plans any information that was discovered during group discussions about soil erosion in the community. These discussions could shed light on why community members view this issue as such a large problem, the factors that are causing soil erosion, as well as potential solutions to the problem.
The last community assessment tool commonly used was seasonal calendars. To create a seasonal calendar for their village participants went through each month of the year and listing the month's common activities. Participants were prompted to think about timing of specific events by asking them when people are working the fields, when are school terms, when are rain/hot seasons, when is water scarce, etc. These seasonal calendars were used to better understand a community's needs, resource use, and free time. 
Environmental Issues in Malawi
One session focused on environmental challenges connecting large-scale issues like deforestation to other environmental and social problems. Hands-on activities involving soil erosion, water scarcity, pollution, and population growth were used as demonstrations.
Students had a general understanding of these topics since the subjects are taught as part of the standard Malawian school curriculum, but this session worked to give students a placebased education about these subjects. Examples were pulled from their local communities whenever possible. Hands-on demonstrations were done for kinesthetic learning, and the local language was often incorporated. The session culminated in the participants listing effects of environmental issues in Malawi and their root causes.
Improved Cookstoves
Improved cookstoves were taught at every workshop because of Malawi's reliance on firewood for cooking. To address environmental issues around deforestation, improved cookstoves were introduced as a tool to decrease household firewood use. Students learned the benefits of improved cookstoves, how to construct them, as well as their maintenance issues. At every workshop, an improved cookstove was built out of local materials with a demonstration of how to use the stove. The lesson plan for this session can be seen in Appendix C.
Permaculture Skills and Food Security
Permaculture was taught as a way of addressing food insecurity. Basic permaculture skills were adapted to a Malawian context and focused on retaining soil moisture yearround, planting to improve household nutrition, and increasing soil health. Most workshops created gardens with students.
Teach Backs
All workshops gave participants the opportunity to practice teaching and presenting to each other on topics they had learned during the week. The lesson started by giving students information on best practices for presenting and educating others. Then they were given time to develop basic lesson plans and scripts. Lastly, every participant led a teachback to the group on a topic of their choice. This lesson allowed participants to apply skills they had learned from SEED.
Actions Plans
At the end of each workshop, each participant or group worked to create a basic action plan to apply a skill they had learned during the week. The action plan included a goal such as teaching community members about improved cookstoves. They then created a project plan to implement. Each step of the plan contained a task, the participant responsible for its completion, any necessary materials, and a timeline. An example of a participant's action plan can be seen in Figure 5 . session received negative feedback is that it presented more abstract and complicated subjects and it did not teach the participants any practical skills. The language barrier might have compounded the issue since it was a more theoretical lesson and was likely harder to understand. 
Machinga CDDSS
Participant stated that the most hands-on and practical sessions were of great importance with improved cookstoves receiving the best feedback
Karonga
Participants preferred hands-on and practical sessions but theoretical sessions were not as well received
Hope House Orphan Care
Participant favorite sessions: cookstoves and composting. The least favorite sessions were the biointensive planting and the lesson "Environmental Issues in Malawi"
Puteya CDSS Participant feedback was not reported for this workshop
Pretest-Post Test Results
Pretest and Posttests were given to each participant at each workshop (excluding Karonga) to measure the workshop's effectiveness at increasing student's environmental knowledge. The questions were read aloud and written on flip chart paper in English.
Facilitators attempted to explain or translate questions when misunderstandings arose.
Participants answered questions on paper, in mostly English, with short answers. Students were generally given an hour to answer the questions. Throughout the year's workshops, the questions were refined and improved in an attempt to the limit language barriers. Each test was unique to subjects taught at the individual workshop, but certain subjects such as "Improved Cookstoves" and "Environmental Issues" were taught at all three workshops so the corresponding questions were asked on all workshop tests. Test questions are listed in Appendix E.
Tests were graded by the workshop's volunteer leaders. Answer keys were written beforehand and the tests were graded utilizing the predetermined answers. Students that did not take both tests were removed from the analysis and the average test score was determined for the pretest and posttest. The change was determined by the differences between the posttest from the pretest. The workshop volunteers only reported the percentage change to me. The results from each workshop are reported in Table 3 . A general trend with the test scores was an overall improvement over time. This is most likely explained by volunteers refining the test questions and language to avoid confusion Table 3 . Results of pretest and posttest score changes and the output projects from each workshop.
Follow Up Monitoring
Monitoring participants' engagement after the workshop was conducted by the volunteer who led the workshop. These volunteers were located in the communities and had some relationship with the schools, individuals or the orphanage. Oftentimes they were assisting participants in completing environmental projects as a result of the workshop.
Two months and four months after the workshop volunteers attempted to track down participants and record any work relating to skills taught.
Paper surveys were initially used for participants to report environmental work (see Appendix F). Issues like misunderstanding the questions, language barriers, and the participants' desire to please volunteers led to some false data. Also, printing paper surveys was not always feasible when working in low-resource areas. With these factors, the monitoring switched to a more interview-centric methodology with either groups or individuals according to what the volunteer deemed appropriate or possible.
Participants were asked if they had completed any of the activities or projects that they had learned during the workshop and if they had trained additional individuals during the process of performing these activities. They were also asked about challenges they were facing and if the volunteer could assist them in any way. Oftentimes, the volunteers already had some general knowledge of the participant's activities and challenges since they had been frequently checking in and assisting the participant with their projects. Results of the follow-up were reported to me using the Monitoring and Evaluation Form (see Appendix G).
One surprising finding of this monitoring process was the small amount of participants who reported any progress on their action plans. Zero participants reported that they completed their action plan. Oftentimes participants reported that the work they had done as a result of the workshop was not related to their action plans. For example, a participant who made an action plan to start a community tree nursery might report that no work occurred to build the nursery and instead had built improved cookstoves. This outcome suggests that focusing monitoring on the action plans may not be the best way to capture the workshop efficacy.
Evaluation of Strengths and Areas for Improvement
The information and results from each workshop were compiled at the conclusion of the monitoring process for all four 2016 workshops. All materials were used to compose a manual for Peace Corps volunteers wanting to implement workshops. Key information used for the monitoring portion of the manual are summarized below:
1. The language barrier was an ongoing issue at every workshop. The language used in Pretest-Posttests, evaluation questions, and lesson plans needs to be stated as clearly as possible for the interpretation of individuals for whom English is a second language. There should always be an emphasis on the importance of translating and presenting material in the local language.
2. Participant feedback should be highly valued and the more theoretical sessions need to be heavily revised. Ways to minimize the language barrier within these lessons should be tested, particularly incorporating more local language and culture.
Including more hands-on activities alongside these environmental theories may also be of value. "Environmental Issues in Malawi" and the "Biointensive Planting" section of permaculture lessons should be retooled and piloted in future workshops.
3. Questionable data was found in paper survey results. There were inconsistencies with the information participants reported to volunteers. Monitoring participants'
projects is more accurate if done in an informal way with a volunteer verifying the results. Suggestions of best practices for the monitoring process can be seen in Appendix H.
4. The majority of projects completed were found at the volunteer's first official follow-up visit after the workshop. Often the volunteer would report that no additional projects had been done at the time of the second follow-up visit. The crucial time to capitalize on engagement is soon after the end of the workshop. It was suggested that an expected follow-up visit should be discussed and planned with participants during the workshop. The follow-up would ideally be done in conjunction with a project such as building a garden or planting trees to implement skills for the workshop. This would be designed to hopefully continue the workshop activities' momentum and for the volunteer to identify both progress and challenges.
5. The most significant outcomes were reported when the volunteers stayed actively involved with the group or individual implementing the projects. The majority of projects implemented by participants after the workshop were not the sole result of the SEED workshop, but also the combination of continued support from the volunteer lead to considerable impacts. It can be assumed that most Malawian youth are not equipped with skills to initiate community environmental projects and that a weeklong workshop is not sufficient on its own to empower these individuals. Peace
Corps volunteers have a unique capability of being located in the community for longer periods of time than most aid organizations, the ability to sustain long-term interactions with Peace Corps Volunteers should be used in addition to the SEED workshop.
6. Monitoring participants' progress on their action plan may not be the best indicator for success of the workshop. Monitoring and evaluating any work related to skills learned in the workshop seems to be a better indicator in measuring the effectiveness of engaging participants in creating community environmental actions.
The action plans may still be a useful teaching tool, but the volunteer should frequently work with participants after the workshop to discover why these plans are not being implemented. In this activity, participants will create two dramas by roleplaying the different family members and their activities within a household. The facilitators/PCVs will give each person instructions on what they should act out, much like Simon Says. The rules given to participants/actors are that they must do the command most recently given to them until they are given another, and whenever they are told to "gather firewood", they must "cut" three trees.
First, ask for four participants -1 father, 1 mother, 1 son, 1 daughter. Make sure everyone knows which family member they are playing the part of (you can use props and costumes if you want, i.e. mother wears chitenje). One person should act as the time keeper, and keep the drama to 90 seconds. Firewood collection will happen every 30 seconds in the first drama, every 45 seconds in the second. On the chalkboard (or flipchart, drawn in the dirt, etc.) draw 24 trees, and tell participants that this is the "forest", where they will gather firewood.
Explain that in this first drama, the family has a 3-brick fire that they use for cooking. Start the drama, instruct father to go to the field (to go mold bricks, go to work, etc.), mother to go gather firewood, son and daughter to go to school (go to the field, go draw water, etc.). When mother finishes getting firewood, she should start cooking. Continue instructing family members on what to do, using your knowledge of household duties and gender roles to keep everyone busy. At some point during the 90 seconds, mother gets sick (from smoke inhalation), and son and daughter have to step in to gather firewood and cook. After the 90 seconds are up, have a brief discussion about what happened, making sure to emphasize the points that firewood collection took a lot of mother's time, and she got sick, which then made other people have to do her work for her, so they had less time to do things that were important to them.
In the second drama, (using the same four participants or four new ones), explain that this family has built an improved cookstove. It starts the same way as the first drama, with mother going to gather firewood, then cooking when she gets back. This time, she does not get sick during the drama, and the facilitators should instruct her to "go to the village banking/IGA/SOLID group", and instruct other family members to do more recreational activities, like watching the football match, visiting friends, etc. At the end of this drama, have another discussion about what happened, drawing attention to the point that less time was spent gathering firewood, and mother didn't get sick.
Share the statistic:
Average household uses roughly 3 head loads per week, and women/girls spend about 10 hours per week collecting fuel wood. silting of bodies of water increases, loss of fertile soil/arable land causes people to cut down even more trees to clear land for farming o Population also projected to increase meaning that even more people will need fuel wood, which puts even more demand on forests Introduce the idea of an Improved Cookstove as a way to save time and money, have a positive impact of the environment and help human health.
Environmental benefits of ICS:
 Uses less fuel wood compared to the traditional three-brick fire because the design of the cookstove makes combustion more efficient o Three-brick fires are less efficient because the fire is open to the air on the sides, but not the bottom. This causes heat to be lost and also prohibits complete combustion of the wood gas, this results in more wood being needed to produce the same amount of energy  Using less firewood reduces the rate of deforestation because people do not need to harvest firewood as frequently
Health benefits of the ICS:
 Less smoke is produced, which means there is less smoke inhaled by users of the stove, less smoke inhalation means healthier respiratory systems
Practice/Application (2 Hours)
First the trainer will demonstrate the proper design of the stove using bricks only. The demonstration should talk through the whole process of building the stove including:  Placement of the stove in the kitchen  The stoves combustion chamber should not be facing the doorway where it would receive a direct draft  Leave space behind between the wall and the stove to allow for bigger pots  Ventilation-Importance of window in the kitchen and introduce the half kitchen idea  Need for a strong roof to protect the stove during the rains Invite participants to study the stove design during the process and at the completion. After they have finished studying it, dismantle the stove and pick a group of 4 volunteers to build the stove. The instructor should only correct mistakes at the end or if the participants are really struggling. After the completion of the first group, chose new participants to rebuild the stove. Decrees the size of the groups as the skill of people increases. After all participants have mastered the technique, build the stove using mud.
After building the stove talk about the next steps:
 Smear the mud as the stove dries and cracks appear  When the stove is dry in 3-5 days, and devoid of cracks, it is ready to use  Light a long fire after the stove is ready to burn the stove and seal it  Remind participants of the importance of ongoing maintenance o Fix cracks as they appear o Replace pot rests if they break Cooking Tips of using an ICS:  It takes time to learn and adjust to the new stove, and may take a few days-plan extra time to learn  Fuel wood should be dry and cut into small pieces  The fire needs to be monitored and fuel wood continually needs to be pushed into the chamber to feed the fire  Save fuel wood and decrease air pollution by placing burring pieces of wood into sand at the end of use
Trainers will discuss the next step -initiating this activity in their home communities. Important concepts covered are:
 Make sure they feel confident and comfortable in using their stove  Conducting group trainings -think of existing groups in the community who would want to learn  Making sure that each stove built is also done in a way that trains the end user to build it, because an unused cookstove is just as bad as no improved cookstove  Building and using! A demonstration stove at your (or other publicly-visible area, i.e.
Health center, chief's house, etc.) for practice and to raise interest  The importance of follow up visits in getting people to use the stove -once a stove is built, the user should be encouraged to break it in correctly by burning an initial long, hot fire, and should periodically be Chalk if a chalkboard is available communicated with to make Maize Sacks/Flip Charts Comments from participants about environmental education
